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Contributed by an international panel of experts in the
field, the book, Mass Spectrometry of Nucleosides and
Nucleic Acids, discusses applications of mass spectrom-
etry (MS) in the field of nucleosides and nucleic acids.
One purpose of this book is to inspire new research in
nucleic acids. It is a wonderful reference resource for
researchers in both nucleic acids field and in mass
spectrometry, especially those who have little experi-
ence in each other’s field. To my knowledge, this is the
first book that systematically summarizes and reviews
MS-based techniques applied to a broad range of inves-
tigation of nucleic acids including RNA, DNA, and the
related mutants, adducts, and complexes.
The first part of the book is an introduction to the
background and techniques in the nucleic-acid MS.
Chapter 1 comprehensively summarizes the develop-
ments of MS of nucleic acids in the past 20 years. It
covers a variety of soft ionization techniques, focusing
on the matrix-assisted laser desorption/ionization
(MALDI), electrospray ionization (ESI), and fast atom
bombardment (FAB). It also considers ion activation,
the newer mass analyzer, LTQ-Orbitrap, and ion mo-
bility spectrometry (IMS). This chapter is also an over-
view of the other chapters of the book. Chapter 3 is also
an overview, illustrating the principles of MS/MS.
Dissociation methods discussed are CAD, photo dissoci-
ation, electron-capture dissociation (ECD), and electron-
detachment dissociation (EDD). In that chapter, section
3.3.3 “Nucleic Acid Product Ion Nomenclature” is
not instrumentation, and it should be section 3.4.
The second part of the book is a discussion of
research in specific subdisciplines in nucleic acid re-
search, together with the practical aspects, techniques,
and challenges. It can be divided into a few sections.
Chapters 2, 4, and 5 are mainly focused on biologi-
cally significant mononucleic acids. Chapter 2 discusses
characterization and quantification of the clinically im-
portant deoxyinosines and related nucleosides. LC-Published online September 23, 2010
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(J Am Soc Mass Spectrom 2010, 21, R1–R2)MS/MS and SRM are highlighted. Chapter 4 describes
and compares FAB-MS with mass-analyzed ion kinetic
energy (MIKE) and ESI-MS with CAD analysis of cyclic
nucleotides in biochemical signal transduction. Some
reorganization of this chapter would be helpful. 4.2.1
“FAST-ATOM BOMBARDMENT MS OF CYCLIC NU-
CLEOTIDES” should be changed to 4.3, which follows 4.2
“INITIAL APPLICATIONS OF MS TO CYCLIC NUCLE-
OTIDE STUDIES”, with 4.3, 4.4, and 4.5 changed to 4.3.1,
4.3.2, and 4.3.3, since they all belong to the subject of
FAB-MS. Accordingly, 4.6, 4.7, and 4.8 in the current text
are more appropriately 4.4, 4.5, and 4.6. A small inconsis-
tency is that MIKE is defined as “mass-analyzed ion
kinetic energy” in the text but as “metastable kinetic ion
decomposition” in the index at the end of the book.
Besides identification by MSn and quantification by LC-
ESI-MS with SRM, Chapter 5 also presents sample prep-
aration strategies for urinary modified nucleosides as
potential cancer biomarkers, including Affi-Gel, boronate
affinity purification, and HPLC/UPLC separation.
Chapters 6 and 7 describe the MS of DNA adducts.
Chapter 6 serves as a review and provides detailed
information on the background and mechanism of
DNA-adduct formation, in vitro and in vivo, and on
DNA-adduct analysis predominately by LC-ESI-MS/
MS. Valuable practical techniques for optimal condi-
tions for MS analysis are presented. Chapter 7 presents
the author’s own work on DNA adducts related to
smoking of tobacco. The author developed an isotope
(15N and/or 13C) labeling method of DNA-mass spec-
trometry (ILD-MS) for location and quantification of
tobacco-related DNA adducts, mostly with modifica-
tions on guanine.
Chapters 8, 9, 10, and 11 are dedicated to the MS of
noncovalent complexes of nucleic acids with small
molecules, peptides, and proteins. Chapter 8 describes
strategies for determination of stoichiometries and
binding constants by ESI-MS and of binding modes and
binding sites by ESI-MS/MS of DNA-ligand complexes.
Chapters 9 and 10 review DNA-protein complexes; the
former chapter is focused on the authors’ own work, in
which they use mainly ESI-FTICR and the latter high-
lights MALDI-MS and ESI-MS. Both chapters discuss
important experimental conditions and instrumental
parameters. Chapter 11 illustrates the use of complex
ions of DNA-pyrenemethylguanidium to facilitate de-
tection of DNA and to determine phosphate groups.
The authors’ choice to include sulfate oligosaccharide
compounds, which are not nucleic acids, is a bit odd,
apparently made because these materials can also be
recognized by pyrenemethylguanidium. IMS is identi-
fied as an important future direction for investigation of
DNA complexes.
Chapters 12 and 13 provide the basic biochemistry
background and MS of RNAs. Chapter 12 illustrates the
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R2 BOOK REVIEW J Am Soc Mass Spectrom 2010, 21, R1–R2use of signature digestion products (SDP), which cou-
ples selective enzyme digestion and MALDI-MS, for
identification and 16O/18O-labeling based relative quan-
tification of non-protein coding RNAs (ncRNAs). Two
sections should be reorganized. The subject of 12.6 is
better expressed as “ANALYSIS OF E. COLI tRNAs”,
equivalent to 12.8 “ANALYSIS OF BACILLUS SUBTILIS
tRNAs”. The current 12.6 “IDENTIFICATION OF E.
COLI tRNAs FAMILIES” and 12.7 “IDENTIFICATION
OF INDIVIDUAL E. COLI tRNAs” are better presented
as 12.6.1 and 12.6.2. Therefore, sections 12.8 through
12.12 would be better as 12.7 through 12.11. Chapter 13
describes the determination of modified tRNAs by
enzyme digestion coupled with direct-infusion ESI-MS.
Unfortunately, this chapter falls short of providing
more convincing advantages of direct-infusion over
LC-MS.
Chapter 14 describes the identification of DNA le-
sions and the quantitative monitoring of replication
products of mutated DNA and mutation bypass effi-
ciency done in the authors’ own lab, relying mainly on
LC-MS/MS.
Lastly, Chapter 15 is a summary of MS studies of
DNA-metal interactions including detailed information
on DNA, metals, instrumentation, results, references,
extensive illustrations of ESI-MS/MS studies of DNA-
metal adducts, and brief discussions of MALDI-MS and
IMS in this area. No definitions can be found in the
chapter or the index for the two abbreviations AMBET
and DFT in section 15.5.The organization of the book would be better ifChapter 3 were moved before 2, Chapter 14 before 8,
Chapter 9 merged with 10, and Chapter 15 moved
before 12. The reorganized book would begin with an
overview, followed by case studies of DNA lesion,
DNA complexes, and RNA identifications. For future
editions, I look forward to seeing more coverage of
post-transcriptional modification in RNA, a remarkable
biological phenomenon. There are 107 known nucleo-
sides. It would be interesting how the modified nucleo-
bases are structurally identified by MS. DNA adducts
are reviewed in Chapter 6; and more discussion of MS
of selected DNA adducts would be of interest. Specific
case studies could be included for structural identifica-
tion and quantification of important DNA adducts
including food-derived DNA adducts, DNA photo-
products linked to skin cancer, and DNA-drug and
estrogen adducts associated with breast cancer.
Nevertheless, the book is very informative, not only
providing biological background and theory for each
subject but also practical experimental conditions,
comparisons with other popular non-MS-based tech-
niques, and next-generation MS analysis for nucleic
acid research. The book is well suited to research
scientists who want to be involved in nucleic acid
research and to use MS. I would highly recommend it to
those who are solving biological problems in nucleic
acids, especially those who use MS-related techniques.
You will not be surprised if you find a solution to an
ongoing problem or come up with new experimental
strategies after reading this book.
